The stellate ganglion has an alarming array of vital structures in front of it. In their original description Leriche and Fontaine (1934) described an anterior approach. This method, however, I find difficult as bony landmarks are not clearly defined. A superoexternal route was described by Arnulf (1938) . An anterior type of approach, which is in fact an anterior lateral method was described by Ochsner and De Bakey (1939) . A further antero-lateral approach was described by Volpitto and Risteen (1943) , and a descending infiltration method which I find rather complicated was described by De Sousa Pereira (1945) .
I have had difficulty with these methods, all of which are elaborate, and I use exclusively the simple anterior method which, as far as I can discover, was originally described by Findley and Patzer (1945) . This last method is rapid and, I think, it produces the minimum of complications. I have treated as many as 20 patients in two hours using this method. This technique is accomplished by lying the patient supine with a nurse holding the head, with both hands forming a cup under the occiput, so that she is actually taking the weight of the head and neck. This relaxes the sternomastoid muscles and allows them to be retracted laterally more easily with the fingers. The head must not be flexed but held in a neutral position. After preparing the neck with spirit the index and middle fingers separated by I in. are pressed along the medial border of the sterno-mastoid muscle 1 in. above its sterno-clavicular insertion. Firm pressure is applied internally and laterally until the transverse process of C. 7. is felt. A 10 c.c. record syringe with a number 5 serum needle attached containing 10 ml. of 10% procaine solution is held in the right hand and the needle is inserted at a right angle along the nail of the index finger. The needle passes along the lateral border of the trachea and when it has been inserted an inch to an inch and a half the transverse process of the 7th cervical vertebra should be felt. The needle is then withdrawn very slightly and the aspiration test performed. This is essential particularly in view of the large number of small vessels around the ganglion. If this is negative the whole of the procaine is then injected. Fig. 2 shows diagrammatically the fingers in situ with the needle inserted. The carotid sheath is pushed laterally and the apex of the lung depressed should it come up to this level.
Figs. 3 and 4 are X-rays taken after the injection of 10 c.c. of radiopaque material and within a very short period of time the dye is diffused over a wide area. imediately after the injection of 10 c.c. of dye.
after the injection of 10 c.c. of dye.
The lateral view shows how far down the material diffuses. There appears to be no doubt that very much more than the stellate ganglion is in fact anmsthetized and with sufficient solution it should be possible to block the upper 5 or 6 dorsal ganglia with this technique. Occasionally during this injection sharp pain is felt either down the arm or in the region of the heart. This is, I think, due to piercing the ganglion with the needle and when this occurs the procaine should be injected without delay to vitiate the effect of the physical stimulation of the ganglion. The complications are directly related to the anatomy of the region and may be classified as vascular, pleural and neurological. The commonest vascular complication is putting the needle into the vertebral artery or vein. This, however, is easily recognized with the aspiration test, and when it occurs if the needle is withdrawn a few millimetres it should be well clear of the vessel. It is possible to transfix the common carotid artery, but with the method I have described this must be very rare. A pneumothorax can be produced, particularly when the right side is injected. Emphysematous bulls are sometimes ruptured but this does not appear to be a serious complication. The neurological complications are in relation to the dura. It is possible to insert the needle into the subdural space. This has occurred once only in my series and was fortunately recognized quickly and no harm resulted. I think undoubtedly the anesthetic agent of choice is procaine. Procaine is relatively harmless if it is injected into a blood vessel or even the pleura. Xylocaine is more toxic and not without danger if injected into the pleura or into a blood vessel. I have no experience of using alcohol as this is liable to leave a painful neuritis (Bonica, 1953) . I think that if permanent destruction of the ganglia is required it is better to do this surgically.
Successful blocking is shown by the rapid appearance of Homer's syndrome. I believe it is fundamental to the success of the manoeuvre to obtain a Horner's syndrome otherwise the stellate ganglion has not, in fact, been anesthetized. In fact all cases where this has not occurred have been excluded from the series. This, I think, accounts for many of the anomalies in the results published.
My largest series of cases is for upper motor neurone lesions which occur after a cerebral catastrophe, the commonest of which is, of course, a hemiplegia following a cerebral thrombosis. It is important to differentiate fully between cerebral thrombosis and cerebral hemorrhage, as the block therapy should not be instituted when extravasation has occurred in the subdural space for at least five days (Butt and Mathers, 1948) . Whereas Aring and Merritt (1935) believe this is possible in every case, I am sure mistakes must be made particularly where laboratory facilities are not available, and it has not been my practice to lumbar puncture as a routine. I think the most important test is to test for the presence of neck rigidity. When this is present it is very much more suggestive of hemorrhage and not thrombosis (Walsh, 1954) .
If improvement takes place after the first injection it is worth injecting bilaterally on alternate days, possibly for a total of three or four injections. If subsequently there is deterioration a further series of three injections can be given. If, on the other hand, there is no improvement after two injections it is useless to continue (Walsh, 1954) . In hospital practice it is possible to use a wide bore needle and to pass a polythene tube through t1e needle leaving the tube in situ. By this means the nursing staff can inject the solution twie a day. I do not, however, consider this suitable for normal domiciliary practice. that of 41 cases treated within twenty-four hours 23 made a complete recovery, and 9 showed excellent improvement. This compares at the other end of the scale with those cases which were not treated for six to twelve months, and it is interesting to note that of these 37, 9 showed some improvement. More recently I have been using bilateral stellate block in the treatment of senile dementia and senile arteriosclerotic lesions (Walsh, 1955) . It is difficult to assess the value but out, of the 14 cases treated 9 appeared to show considerable improvement. This improvement appeared to be maintained for a period of one to six weeks. 3 cases had subsequent injections and 2 cases had maintained improvement for periods of over six months. Karnosh and Gardner of Cleveland (1947) described the treatment of 3 cases of.mental depression treated with stellate block. These 3 patients all improved. I feel that the rationale of using it is that where there is a diminished blood flow this is improved by inhibiting the sympathetic and either by relieving the vasospasm or by incr easing the flow through the anastomotic vessels, and I am quite certain that there is a place for this treatment in these conditions.
In conclusion, I should just like to add the other conditions for which I find it of use, 3 163 164 Proceedings of the Royal Society of Medicine 4 although these are not strictly cerebrovascular. Bilateral stellate block will usually relieve severe cardiac pain due to angina pectoris and will very often relieve the residual pain of an old coronary thrombosis, particularly where this is longstanding, although there is considerable controversy as to whether this is desirable. It is extremely useful for oedema of the chest and arm following radical mastectomy, and is specific in Raynaud's disease, although it should be reserved for the severe cases.
SUMMARY
Approximately 50% of patients with hemiplegia following cerebral thrombosis improve after stellate block. Where improvement occurs it is so dramatic and instantaneous that it cannot be attributed only to the natural course of the disease. It is not a panacea. It does offer a safe and simple procedure in the early treatment of one of the more common depressing conditions which one meets in a practice where there is more than the normal proportion of elderly patients. 219. LERICHE, R., and FONTAINE, R. (1934) The blood pressure.-The source of the cerebral circulation is obviously the head of blood pressure supplied to the internal carotid and vertebral arteries. When, from any cause, this falls sufficiently far, loss of consciousness occurs, and, if hypotension is prolonged, there may be permanent damage to the brain. Hypertension would produce an increased blood flow through the brain if the resistance of the cerebral vessels remained the same. However, in states of hypertension the tonus of the cerebral vessels is increased and may even be doubled. Therefore, as Kety (1955) points out, the cerebral blood flow remains normal, because the increased resistance parallels the increased blood pressure. This has important implications for the treatment of patients with hypertension who already show signs of cerebral damage. Kety observes that a fall of blood pressure does not cause immediate and complete relaxation of the cerebral vessels. Consequently the cerebral blood flow falls and some degree of cerebral anoxia may occur. It is not uncommon for hypertensive patients who have never had any cerebral symptoms to exhibit mild ones if their blood pressure is lowered too rapidly by means of hypotensive drugs. If a hypertensive patient already has sufficient atheroma in the cerebral arteries to cause structural narrowing he may not be able to maintain his circulation through such vessels without the aid of his hypertension. In such a case lowering of the blood pressure may cause permanent damage.
Resistance ofthe vessels.-The second main feature in the control of the cerebral circulation is the resistance of the vessels. Here we still have much to learn. The importance of narrowing due to atheroma is obvious. But atheroma may also produce dilatation. By tonus I mean that degree of sustained contraction of a vessel which occurs independently of structural change, though it is possible, indeed probable, that structural change may be one of its causes. I have already mentioned the state of increased tonus which occurs in patients with hypertension. An extreme degree of this appears to be the cause of hypertensive encephalopathy as Byrom (1954) has recently shown in his experimental investigations. It is in the treatment of hypertensive encephalopathy occurring in a patient without serious structural change in the cerebral vessels that hypotensive drugs are particularly valuable. The term "spasm" may be applied to a brief attack of increased tonus of a cerebral artery. Our clinical predecessors were apt to attribute transitory disturbances of the cerebral circulation in patients with degenerative cerebral vascular disease to attacks of spasm. Subsequently this view became rather discredited, supposedly on physiological grounds, but cerebral arteriography has taught us how readily the internal carotid artery may go into spasm, and there is some reason to think that this may also happen in its branches. If so, local vascular spasm may be a factor in interfering with the cerebral circulation, and possibly, even, precipitating cerebral thrombosis, but this is still largely speculative.
Recent pharmacological investigations have shown how little the cerebral circulation is influenced by the ordinary vasoconstrictor and vasodilator drugs. Kety in his recent review states that the administration of carbon dioxide in a concentration of 5% to 7% increases the cerebral blood flow to 75 % above normal. Anoxia has a similar effect, while breathing a high concentration of oxygen leads to vasoconstriction.
Though cerebral vascular spasm may be induced reflexly, the central nervous system seems to have little local influence upon the cerebral circulation, at least in man. Schmidt (1950), recently reviewing this subject, states that although constriction of cerebral blood vessels has been demonstrated as the result of stimulation of sympathetic nerves, the significance of this finding is by no means clear, and in his view the signs of cerebral vasoconstriction revealed by direct instrumentation of the cerebral cortex in the cat or rabbit should be regarded as a vestigial remnant of an undesirable type of control rather than as an expression of a physiological useful and important mechanism. The available evidence, however, indicates that the extracranial parts of the cephalic circulation are much more influenced than the intracranial by impulses carried by the cervical sympathetic nerves. The assessment of the value of sympathetic block in the treatment of cerebral vascular lesions is by no means easy. I think it would be rash in the present state of our knowledF to say on theoretical grounds it could be of no value. Experimental observations on animak may not be directly applicable to the much more complex conditions which occur in patho. logical states in man. Moreover, as we shall see shortly, there is evidence for the existence of a collateral supply to the cerebral circulation through the external carotid, though this is probably normally insignificant. However, in an emergency, dilatation of this route might be important. We need statistically controlled studies, for spontaneous rapid and virtually complete recovery from what appeared to be a very serious cerebral vascular lesion is a common experience in the absence of any form of treatment. .;'' ,.AA ., of the internal carotid artery, that we have appreciated its true value in that role. Fig. 1 shows the normal distribution of the blood to the brain derived from the basilar artery and the two internal carotid arteries respectively as shown by the experimental work of McDonald and Potter (1951) and applied to man by Symonds (1955) . There is evidence that when one internal carotid artery is blocked the blood supply to the brain is shared between the basilar artery and the remaining internal carotid artery. Whether ischaemic cerebral symptoms occur depends mainly, as Symonds has pointed out, upon how slowly the obstruction of the internal carotid occurs, upon the patency of the collateral circulation, especially the anterior communicating artery and upon the blood pressure available to establish the collateral circulation. Vasodilator drugs do good only if they dilate the cerebral vessels more than they lower the blood pressure. That is why I think it is important that a patient suffering from a cerebral ischlmic episode should be got out of bed as soon as his condition permits. I can find no justification for the traditional practice of keeping these patients in bed for weeks. If they are allowed to move about as much as possible their cerebral circulation is less likely to fall off and they are less likely to have thromboses elsewhere. It should be noted that the usual site for thrombosis of the internal carotid artery is about 1 cm. above the bifurcation. Of course if thrombosis should occur in, or extend into, the point at which the internal carotid is linked with the circle of Willis, the collateral circulation could not occur. Here let me stress a point which is important for the interpretation of symptoms. What is the precise cause of those transitory disturbances of cerebral function which so frequently occur in patients suffering from atheroma of the cerebral vessels, particularly of the internal carotid, and especially in the earlier stages? Various interpretations have been put forward, but I believe Symonds is right when he said that "this episodic loss of function, which must be ischlmic, is not due to any fresh vascular obstruction, but to a temporary failure of the compensatory mechanisms". In any case I would stress the distinction between cerebral ischoemia and cerebral thrombosis. Thrombosis may be inferred from arteriography, or verified at autopsy but clinically it is usually impossible to say more than that a patient has an ischimic lesion. We cannot be sure that thrombosis has occurred, indeed a severe hemiplegia may be encountered in a patient whose internal carotid artery, though atheromatous, is still patent.
Nutritional factors.-I mention these because we ought not to allow our interest in the grosser aspects of the cerebral circulation to cause us to overlook the fact that any form of interference with the blood supply to the brain reduces also the supply of those substances necessary for its nutrition and normal function. If a patient is anamic the brain will work better if his hemoglobin is raised to normal. It is certainly rational to give vitamins, especially those of the B group, in the hope that by raising their level in the blood they will be more available to the nervous system. This should make it easier for the brain to utilize glucose.
In conclusion let me stress once again the complexity of the cerebral circulation and our ignorance of many of the factors involved. If often we cannot do as much good as we should like, we can at least be careful that our treatment does no harm, and that in our endeavour to gain on the blood pressure swings we do not lose on the cerebral roundabout. often difficult and arbitrary, for both are usually characterized by a sudden and unheralded onset of severe headache followed quickly by dazedness or loss of consciousness, while in both blood is usually present in the cerebrospinal fluid on lumbar puncture. Primary intracerebral hlmorrhage is of course much the more common and chiefly occurs in patients aged over 50 years who suffer from advanced arterial degeneration. In such persons it is usually quickly fatal and is outside the scope and possibilities of surgery. But a small minority of cases, containing patients of all age groups, survive the first two or three days, and in them the bleeding may come from an aneurysm, malformation, or even some undetected cause. Such cases present a challenge to surgery and many of them can be benefited (Falconer, 1952; Beck, 1953) . Spontaneous subarachnoid hemorrhage is less common. Typically there are no localizing neurological signs, and most persons survive the initial symptoms. As, however, bleeding also often occurs into the cerebral substance, and sometimes even into the subdural space, while the causal lesion itself may produce focal disturbances, neurological signs such as a III cranial nerve palsy, a hemiparesis, a hemianopia, or a frontal lobe syndrome are quite common. Primary subarachnoid hemorrhage, once erroneously thought to occur chiefly in young adults, can appear at any age period, and indeed reaches its peak incidence in the 40 to 60 years age group (Falconer, 1954; Walton, 1955) . It probably occurs in approximately one person each year in every 10,000 of population (Falconer, 1950) .
Subarachnoid hlumorrhage, although not as deadly as primary intracerebral hlmorrhage, is still a very serious condition. Statistics from many general hospitals where reliable records are kept, and where in the past patients have been treated by prolonged bed rest show mortality rates ranging-from 45 to 60% (Falconer, 1951; Walton, 1955 ). An important factor relating to this is the frequency ofrecurrent bleeding. Indeed recurrence ofhimorrhage occurs in more than half of those patients who survive the initial attack and reaches its peak incidence between the second and fourth weeks (Falconer, 1951; Mount, 1951; Walton, 1955) . Even the later prospects of patients who survive six weeks or so and then leave hospital are forbidding, for both Hyland (1950) and Walton (1955) have shown that if they are followed up for a number of years a fifth will be found to have died of delayed recurrent bleeding. Half of these deaths occur in the first six months. Ask-Upmark and Ingvar (1950) put the prognosis of subarachnoid hiemorrhage succinctly when they stated that out of 5 patients treated conservatively, 3 will die sooner or later from its effects, 1 will be left crippled, and only 1 will make a good recovery.
Fortunately by timely surgical intervention it is possible greatly to improve the prospects of patients. Clinico-pathological studies indicate that in about 80 % of cases the responsible lesion is a bleeding saccular aneurysm, in 10% an arteriovenous malformation (angioma), and in the remaining 10% an assortment of lesions (Walton, 1955) . Most of these lesions are amenable to surgery, and can be demonstrated during life by bilateral carotid arteriography. Thus in 1954 I reported 148 consecutive patients with subarachnoid haemorrhage investigated by arteriography, aneurysms being demonstrated in 67% of them (Table I) . Other neurosurgeons, notably Mount (1951), Norl6n (1952), Hamby (1952) ,and Small and his associates (1953) have all reported comparable results. With increasIng expenence once can better one's results. Thus my first 50 aneurysm patients, reported in 1951, were operated on by various procedures with 9 deaths (18%/) and 33 go4 recoveries. These figures were, I felt, a distinct improvement on the prospects of these"patientsifor itnst of them were gravely ill (half of themwith recurrent hemorrhages) and consequently had a worse prognosis had-they been treated conservatively than the usual run of hospital cases (Falconer, 1951 (Falconer, , 1952 . But with increasing experience in the selection of patients and in the timing and technique of operation, my last 50 patients with aneurysms all operated on between January 1952 and July 1955 have had only 3 operative deaths (including 1 patient who died in hospital nine months after operation) and 38 satisfactory recoveries (Tables II and III There are several factors which make for success, and the first is the timing of arteriography and operation. The latter is the more crucial, for arteriography should be deferred until the stage is set for surgery. In general the optimum time for both arteriography and operation would appear to be towards the end of the first week following the initial haemorrhage. Experience has shown that it is usually impossible by operation to revive a deeply unconscious patient, except in the occasional case where there is a massive intracerebral clot. It has been found that arteriography performed within two or three days of the onset of bleeding is apt to aggravate symptoms or even be followed by a transient hemiplegia, presumably due to vasospasm (Falconer, 1954) , while such complications are usually avoided if arteriography is deferred till a little later. Thus it is impossible to save a small minority of patients. However, by operating towards the end of the first week it is still possible to save some of those who would otherwise have died of their initial attack, while at the same +ime preventing death from recurrent haemorrhage before the peak incidence of recurrence develops.
The essential pre-operative investigation is bilateral carotid arteriography, and until this has been performed the site and cause of the hemorrhage cannot be known (Figs. 1 and 2) . The technique employed is the usual percutaneous one, performed under local analgesia using 35% compound diodone solutions. This investigation will reveal most cerebral aneurysms and arteriovenous malformations as well as indicate the presence of moderate or large intracranial clots. Even in elderly or middle-aged persons with high blood pressure we perform percutaneous arteriography if the cardiovascular system seems otherwise healthy, for in many such patients a bleeding intracranial aneurysm is responsible for symptoms, and sometimes when the acute episode subsides, the blood pressure returns to normal. It is necessary to perform carotid arteriography bilaterally because my radiologist Dr. R. Hoare, and I have found two or more aneurysms present in 13 % of our more recent aneurysm patients. It often requires considerable experience both in the technique of arteriography and in the interpretation of findings, to be certain whether or not an aneurysm is present, for the vast majority of bleeding aneurysms are small, ranging from 1-5 cm. diameter down to only 2 or 3 mm. (Falconer, 1954) . Bilateral carotid arterigraphy is also useful for demonstrating the state of the collateral circulation through the circle of Willis, should carotid ligation prove necessary in treatment (Falconer, 1951) . If carotid arteriography is negative we usually proceed a few days later to vertebral arteriography, for in from 5 to 10% of cases the aneurysms are situated on the basilar arterial tree.
The choice of the actual operative procedure depends on the site and nature of the lesion. Time does not permit me to consider this, except in the briefest fashion. I have done this more fully elsewhere (Falconer, 1951) . Aneurysms on the intracranial internal carotid artery below the circle of Willis, for instance, are probably best treated by common or internal carotid ligation. A short period of compression of the carotid artery should always be tried before the ligature is placed permanently. If, however, the collateral circulation is inadequate, or bilateral internal carotid aneurysms are present, a direct attack is preferable. A direct attack is also preferable for aneurysms of the middle cerebral and anterior cerebral arteries. It is not difficult to expose any part of the circle of Willis, particularly if the patient's blood pressure is brought down routinely to 70 mm.Hg for a short time by hypotensive drugs such as Arfonad. Hypothermia as an additional aid in diminishing the circulation has so far not proved necessary. Once the aneurysm is exposed a whole variety of measures can be applied to it. If its neck is narrow this can be clipped or ligated. If the aneurysm is small it can be wrapped around with muscle. If large, proximal clipping of the feeding artery is sometimes feasible. Several times, particularly in the days before hypotensive measures were available, an aneurysm has burst when exposed, but I have generally managed to control the bleeding with muscle packs. Any intracerebral clot associated with an aneurysm should be sucked out. Aneurysms of the basilar artery can be treated by vertebral artery ligation, and on the posterior cerebral artery sometimes by clipping the neck of the aneurysm. Many arteriovenous malformations can be excised, but if they are inaccessible they can often be treated by proximal ligation of the feeding vessels (Falconer, 1954) . Surgery thus has a prominent part to play in the treatment of spontaneous cerebral htmorrhage, and should be considered in all cases which survive the first few days, especially in the younger age groups. The lowering of mortality rates to low figures in the last three years has been due not only to improvement in operative technique, but also to the increasing tendency of colleagues to refer for operation their less gravely ill patients. There is no doubt that by timely surgery considerable help can be given to individual patients, and their prospects greatly improved. Even some of the patients with two or more aneurysms can be benefited (see Table III ). The provision of neurosurgical facilities for the investigation, treatment, and after-care of these patients, however, still lags behind the needs. I am grateful to Mr. J. G. Hamilton for compiling the Tables.
Dr. John H. Hunt:
The Treatment of Acute Emergencies in Cerebrovascular Disease During five years in general practice immediately after World War II, I saw 35 cases of cerebral thrombosis, 3 cases of cerebral embolus and 2 of proved haemorrhage (although more of them probably had small bleedings). Only 7 of these 40 patients were unconscious when I was called in; all the rest were wide awake and only too aware of the blow that had befallen them.
The sudden onset of weakness of one hand without any other symptom, occurring in a housewife cooking the family dinner, a farmer driving his tractor, or a secretary in the middle of a busy afternoon's appointments or typing, will almost always be troublesome enough for the family doctor to be phoned. Even without weakness or numbness, a housewife with sudden temporary apraxia, for instance-the loss of purposeful movements-is as much disabled and as much disturbed as a cricketer with sudden hemianopia, or a politician with sudden aphasia. I well remember a dear old lady standing pathetically with a matchbox in one hand and a teapot in the other, saying, "I've made pots of tea all my life and now suddenly, for some reason or other, I just can't do it"-a sad example of apraxia, of cerebrovascular origin, occurring as a real emergency in general practice. The presenting symptom may sometimes be sudden incapacitating dizziness or headache such as occurs in subarachnoid hemorrhage; one may recall the graphic newspaper descriptions of President Roosevelt's headache at the onset of his last illness.
The management by the family doctor of the milder degree of cerebrovascular emergency, which is not severe enough directly to threaten life but is incapacitating enough to be of the utmost importance to the patient and her friends, is by no means always straightforward or easy. What exactly is one to do if a person sitting next to one, say at a lunch party or in a cinema suddenly says he has tingling down the left side of his face, and that his left arm has gone numb and weak? Should the patient lie down or sit up? One would gather from some of the textbooks that he should hardly walk a step; but nine times out of ten he has got to do so; and there is little evidence that standing up and walking slowly really changes much the blood supply to the brain. One cannot very well carry a stretcher into a lunch party, and it is almost impossible to do so into the middle of a row of seats at a cinema. A farmer at work on his tractor will have to get back, with help, across the field to his farmhouse.
Rather than wait for an ambulance, I have often found it better to take most of these patients straight home, or to hospital, in my car. They are then warm in bed with proper nursing in the shortest possible time, perhaps within half an hour.
Should the patient be given coffee, or brandy, or any other medicines? The drugs recommended in the textbooks for this stage are legion. It was at one time thought that some of the answers to these questions depended on whether the damage was due to thrombosis or hiemorrhage; the first needing stimulants and moving about, the second complete rest and even venesection. Nowadays it is generally agreed that the treatment of the two should be roughly the same; which is fortunate, because it is well-nigh impossible, often, to tell in the first few minutes what the lesion is. Whether it be thrombosis, haemorrhage or embolus. the essential factor is to ensure an adequate blood supply to that part of the brain which is not irretrievably damaged. The patient should be made comfortable, reclining, with his head a little raised; his collar should be undone-that is most important. A drink of hot tea is better, I think, than brandy; and a hot bottle at the feet is of more comfort and better treatment of shock, and much easier to obtain, than is an ice-bag to the head. A mouthful or so of brandy may perhaps relieve the patient's anxiety; to send for it may give an onlooker who has lost his head something to do. Alcohol should not be given in large enough amounts to cause general vasodilatation, and vasodilator drugs are best avoided. They dilate blood vessels all over the body and those in the brain which need blood most may, as a result, receive less. No vasodilators we doctors can give can compare with Nature's local vasodilatation resulting from nearby cerebral ischemia, and no cardiac stimulants that we prescribe will increase the cerebral circulation to the extent that Nature does by her reflex rise of blood pressure in these cases. With an anxious patient, and everyone around him extremely worried, there is still thought to be something almost magical in the doctor giving an injection in an emergency. As most of us know so well, an injection of almost any sort may be helpful as a calming influence on the patient and the onlookers. A small dose of intramuscular phenobarbitone is probably as useful as any so-called "cardiac stimulant" at this stage.
The symptomatic treatment of headache, dizziness, &c., may be urgently called for. Some of these severe headaches may only be relieved by intravenous pethidine or omnopon, combined perhaps with intramuscular Largactil. Omnopon is not as dangerous in these cerebrovascular emergencies as was once thought. I have found heroin useful for this type of severe headache.
Instructions must be given to the relatives as to what they should do should there be a deterioration in the patient's condition soon after the doctor has left. Even after quite a small cerebrovascular accident, without unconsciousness, the family doctor may have to spend considerable time and give a great deal of thought as to how best he may help the patient and the family throughout that difficult day. Now we come to those more severe emergencies which directly threaten life. The sudden onset of unconsciousness (which comes on faster with himorrhage than with thrombosis, and faster still with an embolus) is of itself dramatic enough, and the doctor is nearly always sent for in a hurry. The emergency may happen anywhere. Not long ago I was called in to see a patient, deeply unconscious from cerebral hxmorrhage, who was still at the driving wheel of her car in a London street. Twice this year I have had to go to a flat, because the milkman on one occasion and the charwoman on another had been unable to get an answer to the door bell. At such times the family doctor may be called before the police; it is unwise to break into a house or a flat without police co-operation; when a 'phone message comes like that, I usually 'phone the local police before starting out, so that we arrive at the scene of emergency together. On the first of these two occasions an old lady of over 80, who lived in a third-floor flat and was terrified of burglars, had double-locked and bolted her front door in such a way that a battering-ram would have been needed to break it down. In the end the porter of the block of flats squeezed himself into the food lift, climbed in through the third floor kitchen window to find the patient, as we had rather expected, deeply unconscious on her bedroom carpet. When I was dealing with her, a message came through to say that the porter had himself been taken ill outside in the passage, and in a short time he was dead of a coronary thrombosis. That kind of situation is not in the textbooks and it needs a little sorting out by the family doctor. Then there are the problems of transport which crop up with many of these unconscious patients. Sometimes the patient must be moved, as with the girl unconscious at the driving wheel of her car. One may sometimes be puzzled, however, as to whether a patient in bed at home should be moved or not. How many of these patients are really too ill to move? The answer is, I believe, "very few". If better treatment can be had elsewhere, and tn t can be done carefully and well, a move is nearly always wise. During the war, w,w I VW in the R.A.F. treating many head injuries in a large hospital serving Bomber Conmin i East Anglia, there was no neuro-surgeon to this hospital and we often had to move these extremely ill patients to the Head Injury Hospital, Oxford, a hundred miles or so distant. I often accompanied them on their journey, either by air or by road, some of them unconscious on the way, and I do not remember one deteriorating because of the journey.
A deeply unconscious patient may often be looked after at home by his family doctor quite satisfactorily, provided there is adequate nursing help; but treatment is usually best carried out in a general-practitioner hospital bed or in a nursing home. There are only about 6,500 general-practitioner beds in this country for 23,000 practising family doctors. We want more. It is of the utmost importance that the doctor in charge should visit the patient frequently in the early stages, perhaps several times a day. Aspiration of mucus from the throat must be carried out frequently, perhaps every quarter of an hour in some cases, and the nurse may need careful instruction in this. I have found an electric sucker (which may be hired from one of the pharmaceutical firms) useful. The importance of keeping a good airway, and the difficulty in keeping the tongue from falling back in unconscious patients, are so well recognized in head injury hospitals, that some patients who are deeply unconscious have a tracheotomy done which, I am told, improves the prognosis considerably.
The unconscious patient is best nursed with his head on one or two pillows, and over to one side, the paralysed side being kept upwards because it is liable to crumple if underneath. Paralytic conjugate deviation of the head and eyes is away from the paralysed side, which helps the turning of the head in this position. The bowels can usually be left alone for a few days and then an enema is better than a purge. Special care must be taken to prevent any blockage of venous return of blood from the head, the development of pneumonia, distension of the bladder and urinary infection, bed sores and burns from hot bottles. I nearly always use penicillin prophylactically to prevent the development of pneumonia, and streptomycin to prevent urinary infection, which is especially important when patients have to be catheterized. No single antibiotic seems to be as good in these patients as a combination of penicillin and streptomycin, which may conveniently be given in a combined preparation known as Crystamycin. Convulsions may need intravenous anti-convulsants; oxygen may be required for cyanosis, venesection if the blood pressure is unduly high, and atropine for pulmonary aedema. The shoulders and other joints should be put through a full range of movements once a day to prevent painful stiffness later. Lumbar puncture may relieve intracranial pressure better than anything else; it is seldom dangerous in these conditions if a fine needle is used, and the fluid drawn off slowly. Some patients recover consciousness quite soon after this manoeuvre. What one is hoping for all the time in these unconscious patients, and what the relatives are praying for, is for some sign of improvement. A return of the corneal reflex and swallowing reflex, signs of returning consciousness and response to stimuli, are the points for which to watch.
The most important thing of all about the treatment of people who are unconscious is to ensure adequate hydration. Many unconscious patients die quickly simply because they do not receive enough fluids, especially if they have fever. If the swallowing reflex is not normal (and it seldom is in these cases) it is impossible to feed anything by mouth without the risk of something passing into a bronchus; and rectal feeding is unsatisfactory when there is incontinence. The passing of a thin nasal tube is nearly always the answer, and I myself believe that every patient in coma should have one. A thin nasal tube of rubber or polythene (rubber is softer than polythene but a little more difficult to manipulate) about one-third the diameter of an ordinary Ryle's tube, is usually easy to pass. To put fluid into the stomach, one can use a very much smaller, thinner and softer tube (size 3) than one does if one wants to suck fluid out (size 6 or 8) as after abdominal operations. With the help of such a nasal tube, a deeply unconscious patient may be kept alive for days and even weeks, with the doctor in control of fluid intake, nutrition, antibiotic and drug therapy all the time. It is as well to remember that even after long periods of unconsciousness, satisfactory recovery from cerebrovascular accidents may occur with minimal sequels, because some of the coma may be due to cerebral oedema, and it may be impossible to say at first how much final recovery will occur. It is always worth struggling on, especially with younger people, in the hope that one day the patient may turn the corner and make a degree of recovery that will surprise everyone. For this nasal feeding, one should give the patient three to four pints of fluid a day in small amounts at a time, containing at least 2,500 calories.
An easy way to do this, and an easy one to remember, is to put down the tube every twentyfour hours, 4 pints of milk, 4 eggs, 4 ounces of sugar, the juice of 4 oranges and 4 saltspoonsful of salt, with what additional vitamins, antibiotics, sedatives, purgatives or other in amnts (such as digitalis if there is auricular fibrillation) that may be required. I have imen mpressed by the action of vitamin P in reducing the incidence of spontaneous subcutaneous echymoses in old people; recently, and purely empirically, I have been giving this vitamin to all my patients with strokes. Lastly, the early stage of recovery has its own problems. When consciousness begins to return, as it may do after a few minutes or hours, the patient may become extremely restlesstrying to pull out the nasal tube or to get out of bed. Extra sedatives may be necessary to carry the patient through this stage, and intramuscular Sodium Luminal or Sodium Amytal (0-2 gram) or paraldehyde (5 ml.) are useful. Bedsides may not necessarily be enough to keep a patient in bed; I had a patient the other day who climbed off the end of his bed and injured himself, in spite of bedsides and having a special nurse in the room. During the war we sometimes found it far better to allow a restless, semiconscious patient to sit up in an armchair, if he wished to do so, rather than to fight all the time to keep him in bed.
